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3. Tsunami damage and trace heights 
 
3.1 Ghizo Island 
 
3.1.1 Location and topography 

Ghizo Island is located 45 km north-northwest of the epicenter, as shown in Fig. 
3.1.1.1. The south coast of the island, especially, suffered severe damage because the 
coast faces the tsunami generation area and a high tsunami struck there. Because 
Ghizo is mountainous, towns and villages have developed in narrow flatlands along the 
coasts. 

The earthquake also caused strong ground shaking on the island. The Modified 
Mercalli Intensity scale was VIII which meant the shaking was destructive. Photo 
3.1.1.1 shows the destruction of a church in Gizo Town which is located on the eastern 
coast of the island. Gizo Town is the second biggest town in the Solomon Islands (the 
biggest one is the capital city, Honiara.). 

 

Figure 3.1.1.1 Locations of Ghizo Island and epicenter 
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Photo 3.1.1.1 Structural destruction in Gizo Town of Ghizo Island 
 

Three teams conducted field surveys in mainly 13 villages and areas on the coast of 
Ghizo island: Titiana, New Manra, Marakerava 3, Marakerava 2, Marakerava 1, Gizo, 
Logha, Nusamaraku, Marie Point, Sagheraghi, Vorivori, Pailongga, Suva and other 
points. Figs. 3.1.1.2 to 3.1.1.5 show survey locations and tsunami trace heights in the 
island. In the figures, the number with “R” or “I” indicates tsunami runup height or 
tsunami inundation height, respectively. The datum level of the tsunami trace heights 
is the estimated sea surface at the time the tsunami struck. 
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Figure 3.1.1.2 Survey locations and tsunami trace heights from Pailonge through 
Titiana to New Manra  
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Figure 3.1.1.3 Survey locations and tsunami trace heights from Titiana through Gizo to 
Marie Point 
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Figure 3.1.1.4 Survey locations and tsunami trace heights in Sagheraghi and Vorivori 
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Figure 3.1.1.5 Survey locations and tsunami trace heights at Gizo Airport and fatboys 
 
 
3.1.2 Titiana 

Titiana is a village on the southern coast of the island, whose coastline parallels the 
strike of the fault. Coral reefs of 200 m to 400 m in width have developed in front of the 
coast, as shown in Fig. 3.1.2.1. 
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Fig. 3.1.2.2 shows the tsunami traces, Marks 19 and 20(2) which have transects 
shown in Figs. 3.1.2.3 and 3.1.2.4. Mark 19 was a water mark on a guide wall 
surrounding the bottom of the main body of a high-floored house. The inundation height 
above the estimated sea surface at the time the tsunami struck was 4.59 m. Because the 
legs holding up the house were 1.8 m higher than the inundation depth of 1.71 m, the 
houses were not inundated by the tsunami. On the other hand, a neighboring house 
whose ground level was lower by 1.3 m than the house at Mark 19 was inundated. Mark 
20(2) indicated a border of discolored vegetation on a hillslope, as shown in Photo 3.1.2.1. 
The runup height was estimated as 3.72 m. 
 

Titiana

600 m

N

Coastal line

reef

 

Figure 3.1.2.1 Coastal line (solid line) and reef edge (dotted line) around Titiana 
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Figure 3.1.2.2 Locations of measured tsunami traces, Marks 19 and 20 (2), in Titiana 
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Figure 3.1.2.3 Topographic transect near Mark 19 
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Figure 3.1.2.4 Topographic transect near Mark 20 (2) 

 

 

Photo 3.1.2.1 Mark 20 (2) in Fig. 3.1.2.2 
 

The tsunami caused severe damage in Titiana. As shown in Photo 3.1.2.2, most 
houses were swept and destroyed by the tsunami. A church was damaged but remained 
intact as shown in Photo 3.1.2.3. The front and back walls facing the tsunami flow 
direction were completely destroyed, but side walls had less damage. Photo 3.1.2.4 
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shows a broken section of the front wall, and a column more than 30 cm thick was 
broken. 

In this village 10 people were killed by the tsunami. Almost no houses were 
destroyed by the earthquake. According to the inhabitants’ eyewitness accounts, the 
first wave was 3-5 m height, but the third wave was highest. 
 

 
Photo 3.1.2.2 Destructive situation in Titiana 

 

 
Photo 3.1.2.3 Damaged church 

 



21 
 

 
Photo 3.1.2.4 Broken front section of the damaged church 

 
3.1.3 New Manra 

New Manra is located on the southern coast of Ghizo Island and east of the 
neighboring village of Titiana, as shown in Fig. 3.1.3.1. The coast of New Manra is 
similar to Titiana, and coral reefs have developed in front of the village. 
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Figure 3.1.3.1 Coast line (solid line) and reef edge (dotted line) around New Manra 

 
Fig. 3.1.3.2 shows the measurement points of Marks 22 (1) and 22 (2). Their 

transect is shown in Fig. 3.1.3.3. Mark 22 (1) was the inundation mark on the inside 
face of a front wall of house as shown in Photo 3.1.3.1, and Mark 22 (2) was another 
inundation mark on the outside face of a side wall of the same house. Their inundation 
heights were 3.46 m and 3.26 m, respectively. The height on the front wall was higher 
than that of the side wall, because of tsunami reflection.  
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Figure 3.1.3.2 Locations of measured tsunami traces, Marks 22 (1) and 22 (2) in New 
Manra 
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Figure 3.1.3.3 Topographic transect near Marks 22 (1) and 22 (2) 

 
If the location of building was slightly different, the situation of tsunami damage 

was greatly different in the east side of the bridge in Fig. 3.1.3.2. A house remained as 
shown in Photo 3.1.3.1 and a nearby house was completely destructed as shown in 
Photo 3.1.3.2. 

 

 
Photo 3.1.3.1 House that withstood 2 m of tsunami inundation 
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Photo 3.1.3.2 Destroyed house neighboring the house in Photo 3.1.3.1 

 
The tsunami caused beach erosion on the west side of a bridge in Fig. 3.1.3.2 and 

the erosion reached near a main road, as shown in Photo 3.1.3.4. The depths of erosion 
were measured at two points in New Manra, and they were 0.70 m and 1.05 m. The 
foundation of a damaged church in Fig. 3.1.3.2 was also eroded as shown in Photo 
3.1.3.4, resulting in structural destruction originated by erosion as well as tsunami 
wave pressure. 

According to the inhabitants’ eyewitness accounts, only one child was killed by the 
tsunami in the village. The sea level began to retreat just after the earthquake. 
 

 
Photo 3.1.3.3 Beach erosion in New Manra 
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Photo 3.1.3.4 Erosion of foundation of structure in New Manra 
 
3.1.4 Marakerava 3 

Marakerava 3 is a village along the southern coast of Ghizo Island and is located 
east of New Manra. It has developed on a narrow flatland between a hill slope and coast. 
In front of the beach there are reefs 200 m wide as shown in Photo 3.1.4.1.  

Fig. 3.1.4.1 shows the measurement points of Marks 23, 24 and 25. Their transects 
are shown in Figs. 3.1.4.2 – 3.1.4.4. Mark 23 was on the west edge of the village, where 
the limit of inundation was indicated by a border of discolored vegetation. The runup 
height was 5.59 m. A resident also reported that the tsunami stopped there. 

Mark 24 indicated the inundation height obtained by an interview from a 
fourteen-year-old boy who escaped from the inundation flow of the tsunami and climbed 
a hill. The inundation depth was 1.39 m on the ground level, that is, 4.19 m above the 
estimated sea surface at the time the tsunami struck. 

Mark 25 was the inundation mark on the front wall of a house. The inundation 
height was 4.19 m. 
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Photo 3.1.4.1 Aerial photo from Marakerava 3 to Gizo Town (Original form Ministry of 
Lands, Housing and Surveys, SB） 
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Figure 3.1.4.1 Locations of measured tsunami traces, Marks 23, 24 and 25, in 
Marakerava 3 
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Figure 3.1.4.2 Transect near Mark 23 
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Figure 3.1.4.3 Transect near Mark 24 
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Figure 3.1.4.4 Transect near Mark 25 
 

 



27 
 

 

Photo 3.1.4.2 Mark 23 
 

The tsunami destroyed houses closest to the coastline. The dashed squares in Fig. 
3.1.4.1 indicate the areas where houses were washed away by the tsunami, as shown in 
Photo 3.1.4.3. 

 
Photo 3.1.4.3 Situation of damaged areas in Marakerava 3 

 
According to some eyewitnesses, three tsunami waves struck in Marakarava 3, and 

the time interval between the first wave and third wave was approximately 10 minutes. 
The tsunami waveform was not like breaking waves and was a tide whose water surface 
rose smoothly. However, flow speed of water body and rising speed of the surface were 
faster than the tide. 
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 3.1.5 Marakerava 1 
Marakerava 1 is located east of Marakerava 3. In front of the village, there are wide 

reefs of 500 m. The reefs at Marakerava 1 are wider than those at Marakerava 3, as 
shown in previous Photo 3.1.4.1. 

Fig. 3.1.5.1 shows three tsunami traces of Marks 26, 27 (1) and 27 (2). Their 
transects are shown in Figs. 3.1.5.2 – 3.1.5.4. Mark 26 was an inundation mark on an 
inside wall of a house, 1.88 m above sea level. Mark 27 (1) was also an inundation mark 
on a side wall of a high-floored house with stilts, 2.65 m above sea level. Mark 27 (2) was 
a broken branch of a tree. The height of Mark 27(2) was 4.31 m, and was higher than 
those of Mark 26 and 27(1). 
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Figure 3.1.5.1 Locations of measured tsunami traces, Mark 26, 27 (1) and 2 (2) in 
Marakerava 1 
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Figure 3.1.5.2 Transect near Mark 26 
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Figure 3.1.5.3 Transect near Mark 27 (1) 
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Figure 3.1.5.4 Transect near Mark 27 (2) 
 

Photos 3.1.5.1 and 3.1.5.2 show the situation of the village after the tsunami (on 
April 12, 2007), and Photo 3.1.5.3 is an aerial photo before the tsunami. In order to 
compare these photos easily, houses are numbered in each photo, and the houses with 
the same number are the same. Comparing among three photos and analyzing results of 
the field survey, severe damage was caused in the dash-lined area in Photo 3.1.5.3. The 
reason why the area suffered severe damage, especially in Marakerava 1, is that the 
tsunami struck directly from the tsunami source, because the alongshore direction of 
the coastline of Marakerava 1 is east-west, and the coast faces the tsunami source. 
Moreover, no tsunami reduction by sand dunes, vegetation or structures occurred on 
this coastline. 
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Photo 3.1.5.1 Damaged area in the west of Marakerava 1 

 

 
Photo 3.1.5.2 Damaged area in the east of Marakerava 1 
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Photo 3.1.5.3 Situation in Marakerava 1 before the tsunami disaster (Original from 
Ministry of Lands, Housing and Surveys) 

 
In Marakerava 1, we confirmed that tsunami damage level depends on structural 

types of house. For example, the house labeled 7, which was a high-floored house, has 
the damaged walls but no damaged frames. On the other hand, for the houses 
numbered 5 and 6, which were constructed directly on the ground surface, the frames 
were also damaged as well as walls.  

The tsunami’s arrival was witnessed by a person who was at the Point P in Photo 
3.1.4.1. He said that: 

(1) Three tsunami waves struck the south coast of Ghizo Island.  
(2) The tsunami struck the coast from the south.  
(3) The tsunami struck firstly as a small retreating wave, and then sea level rise 

started from three minutes after the earthquake occurrence.  
(3) The second wave arrived within ten minutes after the first wave, and climbed up 

to the same height as trees along the coast in Marakerava 1. Its flow speed was 
so fast that it swept up houses.  

(4) The largest tsunami was the third, but it did not arrive at Ghizo Island and 
moved to Simbo Island.  



32 
 

3.1.6 Gizo 
Gizo is capital of the Western Province and is the second biggest town in the 

Solomon Islands. It is located in the east edge of Ghizo Island. The downtown of Gizo 
has developed around the main street parallel to the coastal line. No reefs develop in 
front of the downtown, but the southern part of Gizo Town is covered by reefs of 200 – 
500 m wide, as shown in Photo 3.1.4.1. 

Less damage occurred in the downtown area than nearby. Tsunami traces were 
measured in Gizo. For example, Marks 11 and 10 were measured at the point shown in 
Fig. 3.1.6.1 and at the point marked “S” in Photo 3.1.4.1, respectively. Transects of 
Mark 11 and Mark 10 are shown in Figs. 3.1.6.2 and 3.1.6.3, respectively. Mark 11 is an 
inundation mark on a leg supporting a high-floored house. The inundation depth was 
0.89 m on the ground whose height level was 0.93 m and the resultant inundation 
height was 1.82 m. Mark 10 was also an inundation mark on an outside wall of a 
warehouse. The inundation depth was 0.53 m and inundation height was 1.75 m.  
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Figure 3.1.6.1 Location of measured tsunami trace mark, Mark 11, in Gizo Town 
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Figure 3.1.6.2 Topographic transect near Mark 11 
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Figure 3.1.6.3 Topographic transect near Mark 10 

 

 
Photo 3.1.6.1 Inundation level of Mark 10 
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3.1.7 Logha 
 Logha village is located on a small island about 1 km north of the center of Gizo. 
It is also 0.5 km east of Nusambaraku village (3.1.9). According to the inhabitants’ 
eyewitness accounts, nobody was killed by the tsunami. The tsunami arrived 5 minutes 
after the earthquake. It came three times, and the first wave was the smallest, and the 
third one was the largest. The time interval between the first wave and second wave 
was about 3 minutes and that between second and third wave was about 4 minutes. 

There is a church on the west coast in Logha island (Mark48 in Fig. 3.1.7.1). 
The tsunami rose up and the church was inundated. The watermark remained, which 
was estimated as 2.08 m (Photo 3.1.7.1). 

 

Fig. 3.1.7 Coastline (solid line) and reef edges (dotted line) around Logha 
 

 
Photo 3.1.7 Inundation level at Logha village (Mark48) 

 
3.1.8 Gizo airport 
 Gizo airport is on an island about 2 km northeast Gizo town. According to a 
staff member of the airport who worked at the rest room (Mark 33, in Fig. 3.1.8.1), the 
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tsunami came three times, and the first one was the largest, and the third one was the 
smallest. The tsunami came from the south. Since the tsunami rose up to there, he 
escaped to the center of the runway. Then the tsunami came back to the sea, and he also 
came back to the rest room, and again the tsunami rose up. The time interval between 
the first and second waves was about one minute, and that between the second and 
third waves was about 10 minutes. The runway was not completely inundated. The sea 
level rose up to the floor of the rest room. The height is measured as 1.49 m. 
 We also found the debris line in the western part of the airport which indicated 
the tsunami runup limit. The height was measured as 1.77 m 
 

 

Fig. 3.1.8.1 Coastal line (solid line) and reef edges (dotted line) around Gizo airport 
 
 
3.1.9 Nusambaraku  
 Nusambaraku village is about 1 km northwest of Gizo town. In this village, 
there is a large warehouse of grain shown in Photo 3.1.9.1. According to the inhabitants’ 
eyewitness accounts, the tsunami rose up to the roof of the warehouse (Mark 47, Fig. 
3.1.9.1). The watermark was clearly remained inside the roof. The height was measured 
as 3.27 m. In this village, nine people were killed by the tsunami. The tsunami came 
three times, and the first wave was small, but the third one was largest. The first wave 
came 5 minutes after the earthquake. The time interval between the first and second 
waves was about 3 minutes. Before the arrival of the first wave, the sea level receded, 
and the sea bed appeared. 
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Photo 3.1.9.1 Warehouse of grain at Nusambaraku 

 

 

Fig. 3.1.9.1 Coastal line (solid line) and reef edges (dotted line) around 
Nusambaraku 
 
3.1.10 Fishing Village 

Fishing Village is located 0.7 km north-northeast of Nusambaraku village (see Figs. 
3.1.1.2 and 3.1.9.1). Photo 3.1.10.1 shows a distant view of the village from the sea. The 



37 
 

village is on a low-lying flat land and is defenseless. A tsunami inundation trace was 
found on the wall of a church. The height was 1.4 m above the sea level at the time of 
tsunami attack. As seen from the photo, most houses are high-floor-type and withstood 
the earthquake and tsunami. 
 

 
Photo 3.1.10.1 Distant view of the fishing village from the sea 

 

 
Photo 3.1.10.2 Tsunami measured point decided on the basis of eyewitness accounts of 
inhabitants 
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The tsunami run-up height reached 1.7 m on the coast 0.4 km northwest of Fishing 
Village (see Fig. 3.1.1.2). The coast was protected by a small mangrove forest and the 
run-up point shown in Photo 3.1.10.2 was decided on the basis of eyewitness accounts by 
inhabitants. As houses were high-floor-type and located on a slope of hill, no houses 
were damaged by the tsunami. 
 
3.1.11 Marie Point 

Marie Point is located in the northeastern part of Ghizo Island. Fig. 3.1.11.1 
indicates the coastline and reefs around Marie Point. There are reefs 100 m to 300 m 
wide near the point. In addition, there are reefs and small islands in the eastern 
offshore 1000m apart from Marie Point. 

At Marie Point, two tsunami traces, Marks 8 and 9, were measured, as shown in 
Fig. 3.1.11.2. Their transects are indicated in Figs. 3.1.11.3 and 3.1.11.4, respectively. 
Mark 8 was an inundation mark on an inside wall of a house without stiles. The 
inundation height was 1.77 m, so that the sea water reached up to 0.43m above the floor 
of house. Mark 9 was also an inundation mark on an inside wall of a high-floored house. 
The inundation height was 1.77 m and the sea water rose to 0.1 m on the floor of house. 

According to a resident’s account, the tsunami struck as follows: 
(1) Four tsunami waves came to Marie Point. 
(2) The tsunami started from a receding wave. 
(3) The first tsunami arrived at Marie Point 10 minutes after the earthquake 

occurrence from east. 
(4) The largest tsunami was the second which struck from south. 
(5) The retreating flow was especially fast. Although he could hold a mooring rope 

of a small vessel during the first tsunami, the receding wave of the second 
tsunami carried away the vessel. 
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Figure 3.1.11.1 Coastline (solid line) and reef edges (dotted line) around Marie Point 
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Figure 3.1.11.2 Location of tsunami traces, Marks 8 and 9, in Marie Point 
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Figure 3.1.11.3 Topographic transect near Mark 8 
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Figure 3.1.11.4 Topographic transect near Mark 9 

 
3.1.12 Sagheraghi 

Sagheraghi village is located on the northwest edge of Ghizo Island. In the sea near 
Sagheraghi there are reefs connecting to the Sagheragi coast and in offshore areas 3000 
m apart from the coast, as shown in Fig. 3.1.12.1.  

Fig. 3.1.12.2 shows the tsunami traces of Marks 6 and 7. Their transects are shown 
in Fig. 3.1.12.3. Mark 6 was an inundation mark on a stile leg of a high-floored house. 
The inundation depth was 1.06 m on the ground level. The resultant inundation height 
was 2.32 m above the estimated sea level at the time the tsunami struck.  

Mark 7 indicated the location of runup limitation determined by residents’ accounts. 
The tsunami reached up to 128 m inland from the coast. At the runup limit much debris 
was piled up among trees, as shown in Photo 3.1.12.1. 
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Figure 3.1.12.1 Coastal line (solid line) and reef edges (dotted lines) around Sagheraghi 
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Figure 3.1.12.2 Location of measured tsunami traces, Marks 6 and 7, in Sagheraghi 
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Figure 3.1.12.3 Topographic transect near Marks 6 and 7 

 

 
Photo 3.1.12.1 Situation at the runup limit in Sagheraghi 

 
According to residents who suffered from the tsunami disaster, only one tsunami 

wave struck the village, and it came from the southwest. The tsunami form was not like 
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a wave but was like a tide. The tide-like tsunami rose up to 1.5 m above normal sea level, 
both roughly and quickly. Especially the receding tsunami caused faster flow, but a man 
could escape from the flow. 

Although no one was killed in this village, 43 houses suffered damage. Some 
high-floored houses were swept by the tsunami. For example, the house numbered (1) in 
Fig. 3.1.12.2 was swept 15 m from its original location, as shown in Photo 3.1.12.2. 

 
Photo 3.1.12.2 High-floored house swept by the tsunami 

 
3.1.13 Vorivori  
 Vorivori village is located along the western coast of Ghizo island. Its 
population is more than 100. Nobody was killed by the tsunami. Because many people 
had watched an educational video about tsunami disasters given by an NGO, they knew 
to run away from the tsunami just after the earthquake. The sea level receded at first, 
and then the land was inundated for about 10 minutes. Because of the inundation, 
houses floated, moved, and were broken. In the village, much debris remained in trees, 
and scratches remained on trees (Mark 51 in Fig. 3.1.13.1 and Photo 3.1.13.1). The 
height was measured as 4.46 m. At the other point, Mark 52, there were a lot of rubble 
and houses moved inland by the tsunami, and the height was estimated as 1.75 m. 
Mark 52 is about 60 m behind Mark 51. 
 

(1) 
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Fig. 3.1.13.1 Coastline (solid line) and reef edges (dotted line) around Vorivori 
 

 
Photo 3.1.13.1 Scratch remaining on a tree in Vorivori village. 

 
3.1.14 Pailongge 
 Pailongge village is located on the south coast of Gizo island. It is about 3.5 km 
northwest of Titiana village. A large reef is spread off the coastline (Fig. 3.1.14.1). 
Nobody was killed, but the village suffered severe damage from the tsunami. Only one 
church, which was under construction and built at the end of a hill, remained. The 
wreck of the houses was swept away to the foot of the hill, and nothing remained of the 
flat residential area. In the village, scratches on trees were found (Mark 57), which 
might be caused by the tsunami. The height measured was 4.35 m. Inland from Mark 57, 
the limit of runup was also found (Mark 58). The height was measured as 5.26 m. 
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Fig. 3.1.14.1 Coastline (solid line) and reef edges (dotted line) around Pailongge and 
Suve 
 
3.1.15 Suve  
 Suve village is located on the south coast of Ghizo island, and about 200 m 
away from Pailongge. Its population is about one thousand and nobody was killed by the 
tsunami. Only a green house on the west side and houses on the foot of a hill remained. 
The tsunami wave arrived 2-3 minutes after the earthquake. Before the arrival of the 
first wave, the sea level receded. Therefore, inhabitants had a feeling that the tsunami 
would come, and ran away to a nearby hill. The tsunami wave came three times, and 
the third one was the largest. The sea water was clean in the first wave arrival, but it 
became dirty after the second wave arrival. In the village, scratches remained on trees 
(Mark 53 and 54 in Fig. 3.1.14.1). The height was measured as 4.20 m and 4.23 m, 
respectively. Mark 56 is the runup limit estimated from the debris. At Mark 55, there 
was a scratch on a tree, and the height was measured as 4.3 m. 
 
3.1.16 Fatboys 
 "Fatboys" is a restaurant and bungalows at Mbabanga Island, about 5 km east 
of Gizo Island (see Fig. 3.1.1.4). Some staffs were working in the restaurant at the time 
of the earthquake and tsunami. We interviewed them and got information in July 2007. 
The restaurant is situated 100 meters out of the island and built on the water (Fig. 
3.1.16.1). The staffs felt strong shaking but it caused no significant damage on the 
structure. They said that the water (tsunami) came up to the floor level of the house and 
caught their feet, but tables and chairs were not moved by the water flow. So, we 
measured the floor level above the sea surface as the tsunami height. It was 1.24 m. 
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Fig. 3.1.16.1 Restaurant of "fatboys" at Mbabanga Island. Tsunami came up to the 
floor of the house 
 
 


